Apical acidification by rabbit papillary surface epithelium.
The rabbit papillary surface epithelium (PSE) is a simple cuboidal epithelium that covers the outer surface of the renal papilla and has an apical surface that faces the urinary space. We studied acid-base transport in this epithelium by dissecting it from the papilla, mounting it in a modified Ussing chamber, and following pH changes in the apical bathing solution. The experiments demonstrated that the PSE is capable of acidifying the apical solution at a substantial rate. The acidification rate was similar with 100% nitrogen and 100% oxygen (with and without 10 microM antimycin A), ruling out a dependence on oxidative metabolism. Addition of 1 mM iodoacetate decreased apical acidification by 55%, suggesting a dependence on glycolysis. The net rate of lactate secretion was only 17% of the total acid secretion rate, indicating that apical acidification was not directly caused by secretion of lactic acid alone. Removal of sodium or potassium from the apical solutions or the addition of 1 mM N-ethylmaleimide failed to eliminate the apical acidification. Although the rate of PSE apical acidification is comparable to that of the rabbit outer medullary collecting duct (on a unit surface area basis), its contribution to urinary net acid excretion is likely to be small, owing to the small relative surface area of the PSE. However, by altering the pH of urine locally within the pelvic recesses, the PSE has the potential of modifying the formation of renal stones within the pelvic recesses.